Improvement of proteome coverage using hydrophobic monolithic columns in shotgun proteome analysis.
Monolithic columns are widely used in shotgun proteome analysis. However, it is difficult to increase the separation capability and proteome coverage by using conventionally organic polymer-based monolithic column due to the difficulty of controlling homogeneity of the overall pore structure (both pores and microglobules), which leads to relatively low column efficiency. Therefore, we studied the effect of constitute and percentage of porogenic solvent, functional monomer, column length, and separation gradient on the peak capacity and proteome coverage by methacrylate-based reversed phase monolithic columns. It was demonstrated that the porous property of the hydrophobic monolith, which was mainly determined by the porogenic solvent, was crucial to the proteome coverage when similar methacrylate monomer was utilized and a ternary porogenic solvent was adopted to prepare C12 monolithic column with relatively homogeneous overall pore structure. It was also shown that high proteome coverage could be reliably obtained with online multidimensional separation using totally monolithic columns system with the length of analytical column at 85 cm and reversed phase separation gradient at 210 min.